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(54) Packet transmission system 

(57) In a packet transmission system lor transmitting 
a bit stream of a prescribed rate while packeting the bit 
stream, a transmission side is provided with means for 
periodically providing the packeted bit stream with the 
position information of head bits thereof and means for 
adding each packet with the time of the supplied head 
bit position, and a reception side is provided with tempo- 
rarily-storing means for temporarily storing the received 
packet, means for extracting the time of the head bit po- 
sition which is added to the received packet, and means 
lor controlling the rate of a read-out operation of the bit 
stream from the temporarily-storing means using the ex- 
tracted time. 
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The present invention relates to a packet transmis- 
sion system which is suitably used to transmit a con- 
stant-rate bit stream while packeting the bit stream using 
a communication control bus which is in conformity with 
IEEE-P1 394 (hereinafter referred to "P1 394 serial bus'. 
The serial bus as described above is disclosed in detail 
as "specification of IEEE P1394 serial bus' (issued on 
October 14. 1993). 

In a previous packet transmission system, when a 
bit stream is transmitted from a transmission side to a 
reception side while packeting the bit stream, at the 
transmission side a header is provided at the head of the 
bit stream which is packeted in a predetermined format, 
and at the reception side the position of the header of 
the packet is detected to synchronize with the transmis- 
sion side with the position information of the header. 

In this previous method, however, means for detect- 
ing the position of the header must be changed every 
time the format of the bit stream is varied, and thus there 
is a problem that it is dependent on an application. 

The applicant of this application has filed the follow- 
ing applications as applications which are relevant to this 
application: 

1. European Laid-open Patent Application No. 
0614297 

2. Japanese Patent Application No. Hei-5-1 26682 

3. Japanese Patent Application No. Hei-5-200055 

4. Japanese Patent Application No. Hei-6-51246 

5. Japanese Patent Application No. Hei-6-1 34940 

6. Japanese Patent Application No. Hei-6-1 65883 



The corresponding U.S. Patent Applications to the 
above six applications are now pending. 

In order to attain the above objects, according to one 
aspect of the present invention, a packet transmission 
system for transmitting a bit stream of a prescribed rate 
while packeting the bit stream is characterized in that a 
transmission side is provided with means for periodically 
supplying the packeted bit stream with the position infor- 
mation of head bits thereof (hereinafter referred to as 
■head bit position") and means for adding each packet 
with the time of the supplied head bit position, and a re- 
ception side is provided with temporarily-storing means 
for temporarily storing the received packet, means for ex- 
tracting the time of the head bit position which is added 
to the received packet, and means for controlling the rate 
of a read-out operation of the bit stream from the tempo- 
rarily- storing means using the extracted time. 

In the packet transmission system as described 
above, the means for supplying the head bit position 



comprises a counter which operates at the same rate as 
the bit stream. The position of the bit stream at a time 
obtained by adding the a predetermined value to the time 
of the head bit position extracted from the received pack- 
s et is set to the position of the head bit of the bit stream 
at the reception side, and the read-out rate of the bit 
stream at the reception side is controlled on the basis of 
the interval of the head bit position. 

According to another aspect of the present inven- 
10 tion. a packet transmission system for transmitting a bit 
stream of a prescribed rate while packet ing the bit stream 
is characterized in that a transmission side is provided 
with means for adding the bit position of the bit stream 
to each packet every prescribed time, and a reception 
»s side is provided with means for setting the position of the 
head bit at the reception side on the basis of the bit po- 
sition of the bit stream which is added at the transmission 
side, and transmitting it to a temporarily-storing means, 
and means for controlling the read-out rate of the bit 
20 stream from the temporarily-storing means on the basis 
of the time when the head bit position at the reception 
side is read out from the temporarily-storing means and 
the time of the head bit position extracted from the pack- 

25 In the packet transmission system as described 
above, the packet length at the transmission side is add- 
ed to the packet and a data loss amount during a trans- 
mission operation is detected using the packet length at 
the reception side and the bit position of the bit stream. 
30 Furthermore, in the packet transmission system as 
described above, the time at the transmission side is 
matched to the time at the reception side. 

According to the present invention, at the reception 
side, the time of the head bit position of the bit stream 
35 which is added to the packet at the transmission side is 
extracted, and the read-out rate of the bit stream from 
the temporarily-storing means at the reception side is 
controlled on the basis of the extracted time. Therefore, 
the rate of the bit stream can be matched between the 
40 transmission side and the reception side. 

The read-out rate of the bit stream at the reception 
is controlled so that position of the bit stream at the time 
obtained by adding the predetermined value to the time 
of the head bit position extracted from the received pack- 
45 et is set to the position of the head bit of the bit stream 
at the reception side, and the difference between the in- 
tervals of the head bit position is set equal to zero. 

The head bit position at the reception side is set on 
the basis of the bit position of the bit stream added at the 
so transmission side, and the read-out rate of the bit stream 
at the reception side is controlled on the basis of the time 
when the head bit position is read out from the tempo- 
rarily-storing means and the time of the head bit position 
extracted from the packet. With this operation, the rate 
55 of the bit stream can be matched between the transmis- 
sion side and the reception side, and the phase relation- 
ship therebetween can be kept to be fixed. 

According to the present invention, when a bit 
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stream ol any rate and any format is transmitted, the rata 
of the bit stream at the transmission side and the rate of 
the bit stream at the reception side can be matched to 
each other without being dependent on any application. 

Furthermore, according to the present invention, the 
rate of the bit stream at the transmission side and the 
rate of the bit stream at the reception side are matched 
to each other, and the phase relationship therebetween 
can be controlled to be fixed. In addition, according to 
the present invention, the data loss amount during the 
data transmission operation can be detected. 

Thus, there may be provided a packet transmission 
system which is capable of matching the rate of a bit 
stream between a reception side and a transmission side 
without being dependent on any application when a bit 
stream of any rate and any format is transmitted. 

There may also be provided a packet transmission 
system which is capable of matching the rate of a bit 
stream between the reception side and the transmission 
side, and controlling a phase relationship therebetween 
to a constant one. 

There may also be provided a packet transmission 
system which is capable of detecting a data loss amount 
during a transmission operation. 

The present invention will be more clearly under- 
stood from the following description, given by way of ex- 
ample only, with reference to the accompanying draw- 
ings in which: 

Fig. 1 is a timing chart for signals at a transmission 
side in a first embodiment of the present invention; 

Fig 2 is a block diagram showing a transmission cir- 
cuit of the first embodiment according to the present 
invention; 

Fig. 3 is a timing chart for signals at a reception side 
in the first embodiment of the present invention; 

Fig 4 is a diagram showing the relationship between 
the head bits and the period at the transmission and 
reception sides in the first embodiment; 

Fig. 5 is a block diagram showing a reception circuit 
in the first embodiment of the present invention; 

Fig. 6 is a timing chart for signals at the transmission 
side in a second embodiment of the present inven- 



Fig. 7 is a block diagram showing a transmission cir- 
cuit of the second embodiment according to the 
present invention; 

Fig 8 is a timing chart for signals at the reception 
side of the second embodiment according to the 
present invention; 



Fig. 9 is a block diagram showing a reception circuit 
of the second embodiment according to the present 
invention; 

s Fig. 10 is a diagram showing a communication sys- 
tem using a P1 394 serial bus; and 
Fig. 11 is a diagram showing a communication cycle 
of the PI 394 serial bus. 

The present invention will be described in detail in 
the following order: 

(1 ) Communication System Using P1 394 Serial Bus 

(2) First Embodiment of Present Invention 

(3) Second Embodiment of Present Invention 

20 1 ) Communication System Using P1 394 Serial Bus 

Two embodiments to transmit a bit stream of 4Mbps 
on a P1 394 serial bus will be described. First, a commu- 
nication system using the P1 394 serial bus which is com- 
25 monty used for the two embodiments will be described. 

Fig 10 shows such a communication system. The 
communication system includes four digital video tape 
recorders (VTR 1 to 4), a digital cam coder (CAM), an 
editor and a computer. These equipments are connected 
30 to one another through a cable of the P1 394 serial bus. 
Each equipment has a function of relaying information 
signals and control signals which are output through the 
capable of the P1394 serial bus, so that the communi- 
cation system is equivalent to a communication system 
35 in which the respective equipments are connected to the 
common P1 394 serial bus. 

The data transmission of the equipments having the 
common bus is performed in a time-division multiplex 
mode every predetermined communication cycle (for ex- 
40 ample, 1 25usec) as shown in Fig. 1 1 . The management 
of the communication cycle on the bus is performed by 
a prescribed equipment which is called as "cycle mas- 
ter" and the cycle master transmits a synchronizing 
packet representing a start time of the communication 
45 cycle to another equipment on the bus to start the data 
transmission in the communication cycle. When the re- 
spective equipments are connected to one another 
through the P1 394 serial bus to constitute the communi- 
cation system, the cycle master is automatically deter- 
so mined by a means which is defined in IEEE-P1 394. 

There are two types of data, isochronous data such 
as video data, audio data, etc. and asynchronous data 
such as connection control command, etc. as a data 
transmission mode during one communication cycle. An 
ss isochronous data packet is transmitted before an asyn- 
chronous data packet. Plural isochronous data packets 
can be discriminated from one another by affixing the re- 
spective isochronous data packets with channel num- 
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bars 1, 2, 3,..., N respectively. A period Irom the end of 
the transmission ot the isochronous data packets of all 
channels to be transmitted until a next cycle start packet 
is used lor the transmission of the asynchronous data 



2) First Embodiment 

2-1) Timing at Transmission side 



The timing of the transmission side in the first em- 
bodiment will be first described with reference to Fig. 1. 
In Fig. 1, (a) represents an input bit stream, (b) repre- 
sents the output value of a counter for counting clocks 
of 4MHz and (c) represents a transmitted isochronous 
data packet. The packet which is a transmission target 
in the present invention is limited to the isochronous data 
packet, and thus it is hereunder referred to as -packer. 

As defined in the specification of IEEE-P1394. the 
input bit stream is transmitted while packeted every 
125us In this case, a bit stream which is written into 
FIFO as described later during a period T1 is transmitted 
as a packet P1, and a bit stream which is written into 
FIFO during a period T2 is transmitted as a packet P2. 

In this embodiment, the input bit stream is assumed 
to be an assembly of bit arrays which are repeated at a 
constant period, that is, a bit stream which actually has 
no constant period or is repeated at another period is 
regarded as an assembly of bit arrays which are repeat- 
ed at a constant period, and it is virtually subjected to a 
framing operation. The framing operation is performed 
using a counter which operates at the same rate as the 
input bit rate. The output value of the counter is shown 
in (b) of Fig. 1. 

There are two types of packets. One type of packet 
is supplied with a synchronizing time (Sync Time) at the 
head thereof, and the other type of packet is supplied 
with no sync time at the head thereof. This is dependent 
on whether the head bit of a bit stream is contained in 
the bit stream which is transmitted in the packet. In this 
embodiment, the position at which the counter value is 
equal to zero is set as the head. 

The sync time is defined as a time which a cycle tim- 
er of P1394 indicates at the head bit of the frame. The 
cycle timer is provided in each equipment, and it has a 
time which makes a round for a prescribed period (for 
example, 1 28 seconds). 

The clocks at the transmission side and the recep- 
tion side are independent of each other, and thus are not 
synchronized with each other. Therefore, a clock error is 
accumulated and thus the write-in rate of the bit stream 
into the FIFO at the transmission side and the read-out 
rate of the bit stream from the Fl FO is gradually deviated 
from each other. The sync time is used as information to 
adjust this deviation. The details of this adjusting method 
will be described later. 

In the transmission system of this embodiment, the 
head bit cannot be determined by analyzing the content 



of the bit stream because this system is not dependent 
on any application. Accordingly, a counter which incre- 
ments one by one at the same rate as the bit stream is 
prepared, and the position at which the output value of 
s the counter is equal to zero is set as the head bit. The 
period of the counter must be set to be longer than 1 25u 
which is equal to one period of P1394 because two or 
more sync times cannot be written into one packet. In 
this embodiment is used a counter having one period 
w length of 250us, for example, a counter which makes one 
round when counting a clock of 4MHz at 1000 times. 

Since the output value of the counter is equal to zero 
during the period T1 of Fig. 1 , a sync time is provided to 
the packet P1. Likewise, a sync time is provided to the 
is packet P3 because the output value of the counter is 
equal to zero during the period T3. However, the counter 
value is not equal to zero during the period T2, no sync 
time is provided to the packet P2. In Fig. 1 , the values of 
the bit stream from the time when the output value of the 
20 counter is equal to zero are assumed to be A, B, C. ... 
These values will be used for description on the recep- 
tion side later. Each of A.B.C,.. is not limited to one bit, 
but may be plural bits. 



25 2-2) Transmission Circuit 

Next, a transmission circuit will be described with 
reference to Fig. 2. An input bit stream a is written into 
an FIFO 1 in synchronism with a clock b of 4MHz. On 
30 the other hand, a P1 394 interface (hereinafter referred 
to as 'P1394 l/F - ) 3 outputs a read-out request signal e 
to a sync time providing circuit 2 to indicate the sync time 
providing circuit 2 to read out data from the FIFO 1 . 
The sync time providing circuit 2 judges whether a 
35 sync time should written into a packet to be output. If the 
sync time is judged to be written, the sync time is output 
as data f to the P1394 l/F 3. Thereafter, a read-out re- 
quest signal c is output to the FIFO 1 in response to the 
read-out request signal e to read out data d from the 
40 FIFO 1 and delivers the data d to the P1 394 l/F 3. 

The judgement as to whether the sync time should 
be provided is performed as follows. The output value of 
a counter 4 which counts up by the clock b is output to 
the comparison circuit 5. The comparison circuit 5 out- 
45 puts its output signal to the sync time providing circuit 2 
and a latch 6 when the output value of the counter 14 is 
equal to zero. With this operation, it is possible that the 
sync time providing circuit 2 can judge whether a sync 
time should be written into a packet which is about to be 
so output. 

In this case, a value which is written as the sync time 
is an output value of the latch 6. The latch 6 latches the 
value of the cycle timer 7 at the time when the compari- 
son circuit 5 outputs, and outputs it to the sync time pro- 
55 viding circuit 2. 

The packet length g which is output from a counter 
8 corresponds to the length of a bit stream which was 
written at a previous period. This value is supplied to the 
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P1394 l/F 3. In an actual circuit, th8 length ot the bit 
stream which is written during one period ot 1 25us is not 
necessarily constant due to jitter between the wrrte-in 
timing and the clock, etc. as shown in Fig. 1 . Accordingly, 
the packet length is supplied to the P1394 l/F 3 every 
period The P1394 l/F 3 outputs a reset signal H at the 
head of the period of 125us. The comparison circuit 5 
and the counter 8 are reset with the reset signal h, and 
are standby on for the operation at a next period. 

2-3) Timing of Reception Side 



Next, the timing of the reception side will be de- 
scribed with reference to Fig. 3. In Fig. 3, (a) represents 
a received packet, (b) represents a bit stream which is 
generated on the basis of the received packet, and (c) 
represents the output value of the counter for counting 
the clock of 4MHz. 

A packet which is received through the P1 394 serial 
bus is read out as a bit stream through an FIFO as de- 
scribed later. Like the transmission side, the reception 
side has a counter which operates in synchronism with 
the bit stream. The counter of the reception side operates 
independently of the counter of the transmission side, so 
that it has a value different from that of the counter of the 
transmission side even at the same time. As described 
above the clock of the transmission side and the clock 
of the reception side work independently of each other, 
so that there occurs a time lag (deviation) between these 
clocks. The bit rate of the transmission side and the bit 
rate of the reception side must be equal to each other on 
the average, and thus this time lag is corrected using the 
sync time. 

A method of correcting the time lag using the sync 
time will be described below. 

When a packet having a sync-time written packet 
(for example, a packet P4 of Fig. 3) is received, the sync 
time is read out from the packet, and a time obtained by 
adding the sync time with a predetermined delay time td 
is set as the head bit of the bit stream at the reception 
side The reason why the delay time td is added is as 
follows. That is, the time of the sync time written in the 
packet is the time at the transmission side, and thus it 
has already passed over the sync time due to a factor 
such as jitter AT of the packet or the like at the time when 
the packet is received at the reception side and the data 
written in the packet are read out as the bit stream. The 
occurrent of jitter is inherent to the P1 394 serial bus. 

Subsequently, the output value of the counter at the 
sum time of the sync time and the delay time td is latched. 
In an example of (c) of Fig. 3, it is equal to 59. When a 
sync-time written packet is afterwards received again, 
the same processing is performed to latch the output val- 
ue of the counter, and then the drflerence between the 
previously-latched counter value and the current- 
ly-latched counter value is calculated. Like the transmis- 
sion side, the counter of the reception side makes a 
round when counting the clock of 4MHz at 1000 times. 



Accordingly. H the bit rate ot the transmission side is 
equal to the bit rate of the reception side, the two latched 
values would be equal to each other, so that the differ- 
ence between these counter values is equal to zero. If 
s the difference is not equal to zero, the difference is output 
to a PLL (the details will be described later) which pre- 
pares the read-out clock at the reception side to adjust 
the bit rate of the reception side. With this operation, the 
bit rates of the transmission and reception sides can be 
10 equal to each other on the average. 

In the example of Fig. 1. a point A of the bit stream 
corresponds to the head bit at the transmission side. 
However the head bit does not necessary correspond 
to the point A at the reception side (in the example of Fig. 
is 3 it corresponds to a point C). Accordingly, the phase 
between the periods of the transmission side and the re- 
ception side is ordinarily deviated from each other. How- 
ever there would be no problem if the bit rates of the 
transmission and reception sides are equal to each other 
20 on the average, and thus the deviation in phase induces 
no problem. 



2-4) Reception Circuit 

2£ Next, the reception circuit will be described with ref- 
erence to Fig 5 A packet j which is received through the 
P1394 serial bus 9 by the P1394 l/F 11 is output to an 
FIFO 12 and read out as a bit stream k of 4MHz in syn- 
chronism with a clock m of 4MHz which is output from 
30 an PLL 22. 

In addition, the packet j which is output from the 
P1394 l/F 11 is also output to a sync time extraction cir- 
cuit 1 3 to extract the sync time. In an adder 1 4, the sync 
time is-added with the delay time td which is set in the 
35 register 15, and the addition result is compared with the 
output of a cycle timer 17 in a comparison circuit 16. If 
these values are equal to each other, the comparison cir- 
cuit 16 outputs a signal. 

With respect to the value of the cycle timer, both the 
40 transmission time and the reception time have the same 
absolute time. This is because the absolute time of the 
cycle timer provided to the cycle master is written in the 
cycle start packet which the cycle master transmits to the 
bus every 125ns, and each equipment which is connect - 
45 ed to the bus receives the cycle start packet to correct 
the time of the cycle timer of itself on the basis of the 
absolute time written in the received cycle start packet. 

The output of the comparison circuit 16 is output to 
an AND circuit 19 and latches 18 and 23. The latch 23 
so latches the output of the counter 20 on the basis of the 
output of the comparison circuit 16. The counter 20 in- 
crements its count value one by one in response to the 
read-out clock m of the bit stream, and its period is equal 
to that of the transmission side, that is, 1000. 
55 After a power source is switched on , the latch 21 
performs a latch operation only once. A value which is 
latched by the latch 21 is set as the head bit of the re- 
ception side. Thereafter, in order to prevent this value 
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from being altered, only one latch operation is permitted. 
This latch operation is performed by the latch 18. The 
latch 1 8 latches the low level on the basis of the first out- 
put of the comparison circuit 16 after the power source 
is switched on, and thus subsequently it continues toout- 
put the low-level to the AND circuit 19. Therefore, the 
latch 21 is supplied with the output of the comparison 
circuit 16 only once by the AND circuit 19, and thus the 
latch 21 performs the latch operation only once. 

In a subtracter 24, the output of the latch 23 is sub- 
tracted from the output of the latch 21 , and the subtrac- 
tion result is output to the PLL 22. If the output of the 
subtracter 24 is larger than zero, it means that a value 
smaller than the position of the previous head brt is 
latched In this case, the PLL 22 is supplied with such a 
value that the phase is advanced. Conversely, if the out- 
put of the subtracter 24 is smaller than zero, the PLL is 
supplied with such a value that the phase is delayed. As 
a result, the bit rate of the reception side can be matched 
with that of the transmission side. 

3) Second Embodiment 

Next, a second embodiment according to the 
present invention will be described with reference to 
Figs 6 to 9. The parts corresponding to those of the first 
embodiment are represented by the same reference nu- 
merals. 

3-1) Timing of Transmission side 

First the timing of the transmission side will be de- 
scribed with reference to Fig. 6. In Fig. 6, (a) represents 
an input bit stream, (b) represents the output value of a 
counter for counting clocks of 4MHz, and (c) represents 
a packet to be transmitted. 

The difference between the second embodiment 
and the first embodiment resides in that all packets are 
added with the packet length and data block numbers 
(Data Block Number: hereinafter referred to as DBN ). 
As described in the first embodiment, the packet length 
is the length of the bit stream which is written in the FIFO 
at the previous period, and DBN is the output value of 
the counter for a bit which is written at the head of each 
packet. 

In this embodiment, the head bit of the frame is read 
out from the FIFO at the reception side at the sum time 
of the sync time and the delay time td by utilizing that the 
sync time represents the time of the head bit of a frame 
whereby it is used to control the phase between the bit 
stream input to the transmission side and the bit stream 
output from the reception side. 



3-2) Transmission Circuit 

Next the transmission circuit will be described with 
reference to Fig. 7. The input bit stream a is written into 
the FIFO in synchronism with the clock b of 4MHz. Fur- 



thermore, the P1394 l/F 3 outputs the readout request 
signal e to a sync time. DBN providing circuit 2' to instruct 
the circuit to read out data from the FIFO 1 

The sync time. DBN providing circuit 2' judges 
s whether a sync time should be written into a packet which 
is about to be output. If the sync time is judged to be 
written into the packet, the sync time and DBN 
the counter 4 are output ad data f to the P1394 l/F 3. 
Thereafter, the sync time, DBN providing circuit 2' out- 
w puts the read-out request signal c to the FIFO 1 in re- 
sponse to the read-out request signal e to read out data 
from the FIFO 1 and deliver the data to the P1 394 l/F 3. 
If no sync time is judged to be written, only DBN is de- 
livered to the P1 394 l/F 3. 
is The criterion of the judgment as to whether the sync 
time is provided and the value which is written as the 
sync time are identical to those of the first embodiment. 
Furthermore, the packet length g output from the counter 
8 and the action of the reset signal h output from the 
so P1 394 l/F 3 are identical to those of the first embodiment. 

3-3) Timing of Reception side 

Next the timing of the reception side will be de- 
25 scribed with reference to Fig. 8. In Fig. 8, (a) represents 
a received packet, (b) represents a bit stream which is 
generated on the basis of the received packet, (c) rep- 
resents a framing bit, and (d) represents the output value 
of the counter for counting the clock of 4MHz. 
so A packet which is received through the P1 394 serial 
bus is read out as a bit stream from FIFO as described 
later As described in the first embodiment, the clock of 
the transmission side and the clock of the reception side 
operate independently of each other, so that there occurs 
35 a time lag therebetween. The bit rate of the transmission 
side and the bit rate of the reception side must be equal 
to each other on the average. Accordingly, a method of 
correcting the time lag with the sync time and controlling 
the phase between the bit streams of the transmission 
40 side and the reception side will be described. 

When the packet P4 is received, the data portion is 
written in the FIFO, and DBN and the sync time are ex- 
tracted The reception side is provided with a counter 
which counts up every time the data of the packet are 
45 read out, and (d) of Fig. 8 represents the output value o 
the counter. The output value of the counter is set to DBN 
every time it receives DBN. Since DBN=99 is written in 
the packet P4 of Fig. 8, the output value of the counter 
is forcedly set to 998. Accordingly, if the counter operates 
so normally, the output value of the counter would be set to 
998 at the time when it receives DBN. 

When the output value of the counter whose value 
is corrected with DBN is equal to zero, the framing bit is 
set to 1 and written intothe FIFO, and the data which are 
ss written into the Fl FO at the same time are represented 
as the head bit of the frame. Therefore, the FIFO has a 
data bus which is wider than the width of the data by 1 
bit. The framing bit is also read out from the FIFO s.mul- 
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taneousty with the bit stream. This situation is shown in 
(c)olFig 8 As described above, the data whose framing 
bit is equal to 1 corresponds to the head bit of the frame, 
and the PLL at the read-out side is adjusted so that the 
time when the data are read out corresponds to the time 
obtained by adding the sync time with the prescribed de- 
lay time td. With this operation, the fixed phase relation- 
ship can be kept between the transmission side and the 
reception side. 

3-4) Reception Circuit 



The reception circuit will be described with reference 
to Fig 9 When receiving the packet, the P1394 l/F 11 
outputs a write-in signal n and a packet p to a data portion 
extraction circuit 25, a DBN extraction circuit 26 and a 
sync time extraction circuit 1 3. 

The DBN extraction circuit reads out DBN from the 
packet p, and outputs it to a counter 27. The counter 27 
counts up with a write-in signal q, and its output value is 
set to DBN at the time when the DBN is input from the 
DBN extraction circuit 26. The counter 27 outputs the 
counter value to a comparison circuit 28. 

The comparison circuit 28 compares the output of 
the counter 27 with zero. If it is equal to zero, the com- 
parison circuit 28 outputs a signal to the data portion ex- 
traction circuit 25. In the data portion extraction circuit 
25 a data portion r is extracted from the packet p which 
is input from the P1394 l/F 11, and it is written into an 
FIFO 12' together with the write-in signal q. At this time, 
when a signal representing that the output value of the 
counter 27 is equal to zero is input from the comparison 
circuit 28, the framing bit to be written into the FIFO 12' 
is set to 1 With this operation, it is found out that the data 
whose framing bit in the FIFO 12' is equal to 1 corre- 
sponds to the head of the frame. 

The sync time extraction circuit 1 3 extracts the sync 
time from the packet, and the sync time is added with the 
predetermined time td in an adder 1 4. The addition result 
is output to a subtracter 24. The framing bit which is writ- 
ten into the FIFO 12' together with the data is read out 
together with the data, and output to a latch 29. In the 
latch 29, the value from the cycle timer 17 is latched at 
the time when the output from the FIFO 12' is equal to 
1 , and the latched value is output to the subtracter 24. 

The subtracter 24 subtracts the time input from the 
adder 64 from the time input from the latch 29, and out- 
puts the subtraction result to the PLL 22. When a positive 
value is input to the PLL 22, the PLL 22 moves the clock 
m in an advance direction (in a frequency-increase di- 
rection) in accordance with the magnitude of the value. 
On the other hand, when a negative value is input to the 
PLL 22, the PLL 22 moves the clock m in a delay direction 
(in a frequency-lowering direction) in accordance with 
the magnitude of the value. With this operation, the fixed 
phase relationship can be kept between the bit stream 
input to the transmission side and the bit stream read out 
from the reception side. 



Furthermore, in this embodiment, the data loss 
amount of packets can be calculated using the packet 
length For example, in the case of Fig. 8. the DBN of a 
packet just before the packet P4 is equal to 498, and its 
5 packet length is equal to 500. Therefore, if normally op- 
erating the value obtained by adding the DBN with the 
packet length is equal to the DBN of the packet P4. How- 
ever, if P4 suffers a toss, the DBN which is extracted by 
the DBN extraction circuit 26 is equal to 498 which is pro- 
io vided to a packet to be next received, so that it can be 
found out that 500 bits are tost. 

Still furthermore, in this embodiment, the loss of the 
packet can be detected by detecting the fact that the out- 
put value of the counter 27 at the time when the reception 
is side receives DBN is different from the DBN. For exam- 
ple in the case of Fig. 8. if the packet P4 suffers a loss, 
the DBN which is extracted by the DBN extraction circuit 
26 is equal to 498 which is provided to a packet to be 
next received. On the other hand, the output value of the 
20 counter 27 is se to 998. 



25 1 A packet transmission system for transmitting a bit 
stream of prescribed rate while packeting the bit 
stream, comprising the steps of: 

periodically providing the position of a head bit 
to a bit stream at a transmission side; 
30 adding a packet with the time corresponding 

to the provided position of the head bit; 

temporarily storing the received packet at a 
reception side; 

extracting the time of the position of the head 
35 bit added to the packet; and 

controlling a read-out rate of the bit stream 
from the temporarily storing means with the 
extracted time. 

40 2. The packet transmission system as claimed in claim 
1 , wherein said means for providing the position of 
the head bit comprises a counter which operates at 
the same rate as the bit stream. 
45 3 The packet transmission system as claimed in claim 
1 or 2. further comprising the step of fixing the posi- 
tion of the bit stream at the sum time of the extracted 
time of the position of the head bit and a prescribed 
value to the position of the head bit of the bit stream 
at the reception side, and controlling the read-out 
rate of the reception side on the basis of an interval 
of the position of the head bit. 

4. The packet transmission system as claimed in claim 
1 , 2 or 3 wherein the transmission side is provided 
with means for adding the position of a bit of the bit 
stream to a packet every predetermined time is pro- 
vided to the transmission side, and the reception 
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side is provided with means for setting the position 
of the head bit of the reception side on the basis of 
the position of the added bit, and means for control- 
ling the read-out rate of the bit stream from said tem- 
porarily storing means on the basis of the time when s 
the position of the head bit of the reception side is 
read out from said temporarily-storing means and 
the time of the position of the head bit which is 
extracted from the packet. ^ 

The packet transmission system as claimed in any 
preceding claim, further comprising the steps of add- 
ing the packet length to the packet at the transmis- 
sion side, and calculating the data loss amount dur- 
ing a transmission operation using the packet length »s 
and the position of the bit of the bit stream at the 
reception side. 

The packet transmission system as claimed in any 
preceding claim, further comprising the step of *> 
matching the time of the transmission time and the 
time of the reception time. 

The packet transmission system as claimed in any 
preceding claim, wherein each of equipments at the zs 
transmission side and the reception side comprises 
a VTR. 

The packet transmission system as claimed in any 
preceding claim, wherein equipments at the trans- 30 
mission side and the reception side comprise a 
video signal reproducing device and a computer. 

9. The packet transmission system as claimed in any 

preceding claim, wherein an equipment of the trans- ss 
mission side comprises a video signal reproducing 
device and an equipment at the reception side com- 
prises an editor. 
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